Triggered Interconversion of Dynamic Networks Composed of DNA-Tetrahedra Nanostructures.
Constitutional dynamic networks (CDNs) consisting of DNA tetrahedra allow the dynamically triggered adaptive control over the compositions and structures of the constituents. In one system, a CDN consisting of four tetrahedra constituents is orthogonally triggered by two alternative triggers, T1 or T2, to reconfigure into two different CDNs, revealing adaptive control-over the tetrahedra compositions in the two CDNs. In the presence of the counter triggers T1' or T2', the parent CDN is regenerated. In the second system, the assembly of a CDN consisting of four dimeric tetrahedra exhibiting variable sizes and shapes is described. The orthogonal triggering of the CDN by two different triggers T3 or T4, leads to the adaptive reconfiguration of the CDN into new equilibrated CDNs exhibiting control-over the compositions and shapes of the dimeric tetrahedra comprising the CDNs. Mg2+-ion-dependent DNAzyme units conjugated to the tetrahedra nanostructures and complementary electrophoretic experiments provide means to quantitatively evaluate the compositions of the different CDN systems. By the functionalization of the four-tetrahedra-based CDN system with two fluorophor donor-acceptor pairs and the orthogonal reconfiguration of the CDN in the presence of two alternative triggers, the control-over the FRET functions of the CDN systems is demonstrated.